Leptospires have never been recovered from goats in Brazil. Serum samples were obtained from 248 goats from Rio de Janeiro and from the seroreactive animals, urine samples were collected and processed for Leptospira isolation. A total of 52 positive reactions were observed, corresponding to 20.9% of the samples. The most prevalent reactions were to serovars Hardjo (36.5%), Shermani (30.8%), Icterohaemorrhagiae (9.6%), Grippotyphosa (9.6%), Autumnalis (5.8%), Castellonis (3.8%) and Bratislava (3.8%). Two strains of Leptospira sp. were isolated, both in the same region, but from different flocks. Presumptive identification based on serologic methods suggests those strains to be from Grippotyphosa serogroup.
Dairy goat breeding is an increasing economic activity in Brazil (1) . In spite of the large number of animals, approximately 12 million, Brazil ranks as only 18 th in terms of the amount of goat milk produced (4) , mainly due to the low per goat milk productivity. Amongst other factors, infectious diseases such as leptospirosis may contribute to this problem, leading to impaired milk production.
Goats are known to be less susceptible to leptospirosis than other domestic species, as cattle (9) . Leptospirosis in goats may present in an acute form, with an increase in body temperature, anorexia, depression, jaundice, and anaemic or haemorrhagic syndromes (5) . Nevertheless, the chronic form with impaired fertility, neonatal deaths, abortions and decreased milk production occurs more frequently, leading to important economic losses (2, 10) . In several states of Brazil, serological evidence of the disease has been reported since the 60's (7). In spite of previous reports that suggest the strong impact of leptospirosis on reproductive efficiency (10), leptospires have never been recovered from clinical samples of goats in Brazil.
Thirteen flocks located in several regions of the state of Rio de Janeiro, in order to significantly represent the whole state, were studied. Flocks comprised 60-350 adult animals. Flocks and total blood samples were chosen and collected randomly from about 20% of the flock in each area. Besides location, the existence of a reliable identification system of the goats and the absence of a vaccination program against leptospirosis were the only inclusion criteria. Although it was not an inclusion criterion, all flocks presented a certain level of lowered fertility. The most frequent reproductive problems identified were estrous repetition and low conception rates (all flocks), premature calving (8 flocks) and sporadic abortion (8 flocks).
In July 2006, serum samples were obtained from 248 adult (1-5 years old) goats. Blood was collected in Vacutainer tubes from the jugular vein of each goat. Samples were chilled and transported to the laboratory where they were centrifuged at 1000g for 10 min. Serum was kept in 1.5 mL Eppendorf tubes and stored at -20ºC for batch testing. Samples were examined for Leptospira antibodies by the microscopic agglutination test (MAT), using live antigens grown in liquid medium (EMJH) free of contamination or self-agglutination. A complete panel of 24 strains of live Leptospira were used as antigens L. biflexa serovars Andamana and Patoc; L. interrogans serovars Australis, Autumnalis, Bataviae, Bratislava, Canicola, Copenhageni, Icterohaemorrhagiae, Pomona, Sentot and Wolffi; L. borgpetersenii serovars Castellonis, Hardjo, Hebdomadis, Javanica, Pyrogenes, Tarassovi and Whitcombi; L. kirschneri serovars Butembo, Cynopteri and Grippotyphosa; L.noguchi serovar Panama and L. santarosai serovar Shermani. Samples that showed agglutinating activity at 1:50 dilution had the antibody titres further tested by twofold serial dilutions. Samples were considered as reactive when agglutination was evident on a 1:100 dilution. The antigen with the highest titre was considered to be the infective serovar (5) .
From the seroreactive animals, urine samples were collected after an intravenous injection of furosemide at a rate of 150 mg per goat, and the second voiding of urine was collected into sterile vials, very carefully to avoid contamination. Urine samples were immediately added to a culture medium (EMJH) in a 10% concentration and transported to the laboratory at room temperature.
In the laboratory, samples were seeded using the serial dilution technique to 10 -2 and 10 -3 dilutions into Fletcher's semisolid medium added with 5-Fluorouracil 300mg/L and Nalidixic acid 20 mg/L and incubated for 24h at 28ºC (13) . After 24h of incubation, tubes were seeded into Fletcher's semisolid medium without antibiotics, incubated at 28 to 30ºC and examined weekly under dark field microscopy during six weeks. Intraperitoneal inoculation of 0.5 mL of each urine sample (diluted 10% in EMJH medium) in young/adult (80 to 120 g body weight) hamsters (Mesocricetus auratus) was also performed. After inoculation, hamsters were examined daily. Upon the appearance of suggestive signs of leptospirosis, the animals were sacrificed at any time. Animals that did not develop clinical signs of the disease were sacrificed only at the 21 st day post-inoculation. Kidney samples of the hamsters were then inoculated into two tubes of Fletcher's semisolid medium without antibiotics, incubated at 28 to 30ºC and examined weekly under dark field microscopy during six weeks. Blood samples were also collected for serology.
Isolated strains were presumptively identified through the microscopic agglutination test (MAT). The hamster serum was tested against a panel of 24 serovars and isolated strains were tested for a specific polyclonal antiserum panel representative of the pathogenic serogroups, kindly offered by Dr. A. Schonberg, Germany. Definitive identification of isolated strains are under processing at the Pasteur Institute, Paris, France, using genetic tools as Pulsed Field Gel Electrophoresis (PFGE) (8) and Variable Number Tandem Repeats (VNTR) (11) .
A total of 52 positive reactions were observed, corresponding to 20.9% of the samples. The most prevalent reactions were to serovars Hardjo (36.5%), Shermani (30.8%), Icterohaemorrhagiae (9.6%), Grippotyphosa (9.6%), Autumnalis (5.8%), Castellonis (3.8%) and Bratislava (3.8%), according to Table 1 . The rate of seroreactivity ranged from 10.5% to 46.4% of the examined group. Goats are not a maintenance population for Hardjo; the infection occurs due to cattle contact, since the bovine is the maintenance for this serovar (12) . The rate prevalence of 20.9% and predominance of Hardjo were not unexpected for this population and are consistent with recent reports of seroprevalence of leptospirosis in Brazil, either in goats or bovines (7). It is higher, however, than the 11.1% that was recently reported in the same region (10) .
In cattle, leptospiral infection has been classified into two major groups: one consisting of strains adapted to and carried by cattle, such as Hardjo, which are independent of region or rainfall; and a second that consists of incidental infections caused by strains carried by other domestic and free-living animals, which are dependents on environmental factors and farm management practices (3). It has been suggested that the second group could be relatively more important in tropical countries than in other regions. It is also widely accepted that this classification is valid for other species, as sheep and goats. Therefore, seroreactivity observed against Icterohaemorrhagiae or Grippotyphosa should most probably be considered as incidental infections and therefore strongly related to environmental conditions. Two strains of Leptospira sp. were isolated, both in the same region (rural area of Nova Friburgo, RJ), but from different flocks. Strain M72/06-6 as recovered from a 4 year-old female that had presented seroreactivity to serovar Grippotyphosa, titre 400. This animal has not presented clinical signs that could suggest leptospirosis. Other goats from the same flock also presented seroreactivity with titres ranging from 100 to 400, but no other Leptospira strain was recovered from this flock. This flock was located close to a small river and the owner reported occasional flooding during rainy season, what was considered to be the most probable source of the infection. Presumptive identification based on serologic methods suggests this strain to be a Grippotyphosa strain (specific titre 51,200). The other strain (M72/06-13) was recovered from a threeyear old male, with no clinical signs or leptospirosis and apparently without detectable reproductive disorders. Fertility of this animal was reported to be satisfactory and it had presented seroreactivity for both Hardjo and Grippotyphosa at the same intensity, titre 200. In spite of many efforts, particularly in other three seroreactive animals, no leptospires were isolated from other animals of the same flock. No flooding or watercourses were observed in this farm and the source of the infection could not be determined. Presumptive identification based on serologic methods also suggests this strain to be a strain from Grippotyphosa serogroup (specific titre 12,800).
Isolated strains were proved to be virulent, since they killed young hamsters before 10 days after inoculation. Both isolated strains were able to kill the hamsters; nevertheless, although strain M72/06-6 killed the hamster without the development of visible specific signs, strain M72/06-13 determined unusual neurological symptoms in the inoculated hamster, as convulsions and hyperestesia. From this hamster leptospires were recovered not only from the kidneys, but also from brain samples, collected at necropsy.
Recovery of leptospires from asymptomatic animals is not easy. In spite of the difficulties inherent to the growth of the bacterium and to the possibility of contamination of the urine samples, excretion of viable bacteria in urine is intermittent and only occurs during a reduced and uncertain period after contamination (5) . This is the reason why the majority of studies on animal leptospirosis are conducted after serological findings. Although Grippotyphosa strains have already been associated to incidental leptospirosis in goats, including some cases of abortions (9) , clinical signs determined by this infection are usually mild. Grippotyphosa is a typical environmental strain of Leptospira sp. Consequently, infection of goats depends to a greater extent on the possibilities of contact with these microorganisms in their natural and habitual environment. Due to the complex ecology of leptospirosis, this serovar has also been described in cattle (6) as well as in horses in Brazil (7) .
Concluding, the recovery of leptospires from dairy goats, by the first time in Brazil, unquestionably confirms the occurrence of this infection in caprines in the country. Nevertheless, since the isolated strains most probably belongs to the Grippotyphosa serogroup, an environmental strain associated to incidental infections, a more elaborated discussion on caprine leptospirosis and its economic and sanitary impact in Brazil is not possible. Therefore, broader studies and a significant effort of researchers become necessary in order to obtain other isolations of the agent from this species and allow a comprehensive understanding of the real impact of leptospirosis in goat breeding in Brazil.
